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(57)Abstract- 

PROBLEM TO BE SOLVED: To conveniently 
release a locking mechanism for a door or a 
trunk out of doors or trunks for a vehicle as 
desired by a user. 

SOLUTION: Antennas 15-17 are provided near 
corresponding doors and trunks for a driver seat 
-and an assistant driver seat on the vehicle side. 
When a responder 15 is located in an area 
within preset distances from the antennas 
15*17, a receiving antenna 23 for the responder 
14 receives field signals with the strengths 
corresponding to distances from the antennas 
15-17 and returns return signals containing 
such field signal data. At this time, a questioner 
12 judges the antenna being at the shortest distance from the responder 14 in 
accordance with the field strength data, so that a locking mechanism 31 for a door or a 
trunk corresponding to the antenna can be released. 
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CLAIMS 



[Claim(s)] 

[Claim l] The interrogator which is equipped with the antenna for field generating 
formed [ respectively / the door of a car, and near the trunk ], and transmits the field 
signal of the same reinforcement from the antenna for field generating concerned, It has 
the receiving dish which carries out an electromagnetic coupling in said antenna for 
field generating and short distance. The transponder which transmits the reply signal 
which contained this magnetic-field-strength data while obtaining the 
magnetic-field-strength data in which the reinforcement of the field signal which the 
receiving dish concerned received is shown to said interrogator is provided. Said 
interrogator Based on the magnetic-field' strength data contained in said received reply 
signal, the antenna for field generating which transmitted the field signal with which 
reinforcement serves as max among the field signals which said transponder received is 
judged. The wireless door-lock discharge system for cars characterized by having the 
function to unlock the door corresponding to the antenna for field generating concerned, 
or the lock device of a trunk. 



[Translation done.] 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the wireless door-lock discharge 
system for cars which can unlock the lock device of the door or trunk for which a user 
asks, without performing actuation which inserts a key in a key hole. 
[0002] 



[Description of the Prior Art] There is a configuration which builds a transmitter in an 
ignition key, is made to send an electric-wave signal according to the actuation to a 
manual operation button from this transmitter, and unlocks a lock device by remote 
operation in order to simplify troublesome actuation in which a key must be inserted in 
a key hole each time, in case the lock device of the door of cars, such as an automobile, is 
unlocked. 

[0003] In such a configuration, the control circuit and antenna for door-lock control are 
formed in the car side. And if a user approaches a car and operates a transmitter, the 
electric-wave signal containing the identification code which discriminates self from a 
transmitter will be transmitted. Then, the above-mentioned electric-wave signal is 
received from an antenna, the control circuit by the side of a car judges whether the 
identification code contained in the electric-wave signal is in agreement with the 
identification code registered beforehand, and when in agreement, it unlocks a door-lock 
device. 
[0004] 

[Problem(s) to be Solved by the Invention] Reception of the signal from a transmitter 
usually constitutes such a wireless door-lock discharge system so that the lock device of 
the door of a driver's seat may be made to unlock or all doors and the lock device of a 
trunk may be made to unlock. 

[0005] However, since actuation of inserting a key in a key hole was required to wish for 
a user to unlock the door and trunk of a passenger seat in a configuration of unlocking 
the lock device of the door of a driver's seat, it was still inconvenient. Moreover, in a 
configuration of unlocking all lock devices, the locking failure after unlocking a lock 
device arose, and there was a trouble that the security engine performance will fall. 
[0006] Then, it is the configuration of unlocking the door of a driver's seat and a 
passenger seat, and the lock device of a trunk, and a wireless door-lock discharge 
system which can moreover unlock only the lock device of the door or trunk for which a 
user asks by remote operation is desired. In this case, in order to raise operability, the 
system which unlocks a lock device automatically only by a user approaching a car is 
desirable. 

[0007] This invention was made in view of the above-mentioned situation, and the 
purpose can unlock the lock device of the door or trunk for which a user asks among the 
door of a car, and a trunk, and, moreover, is to offer the wireless door-lock discharge 
system which can improve user-friendliness. 
[0008] 

[Means for Solving the Problem] The wireless door-lock discharge system for cars of this 



invention The interrogator which is equipped with the antenna for field generating 
formed [ respectively / the door of a car, and near the trunk ], and transmits the field 
signal of the same reinforcement from the antenna for field generating concerned, The 
transponder which transmits the reply signal which contained this 
magnetic-field-strength data while obtaining the magnetic-field- strength data in which 
the reinforcement of the field signal which was equipped with the receiving dish which 
carries out an electromagnetic coupling in said antenna for field generating and short 
distance, and the receiving dish concerned received is shown to said interrogator is 
provided. Said interrogator Based on the magnetic-field* strength data contained in said 
received reply signal, the antenna for field generating which transmitted the field 
signal with which reinforcement serves as max among the field signals which said 
transponder received is judged. It is characterized by having the function to unlock the 
door corresponding to the antenna for field generating concerned, or the lock device of a 
trunk. 

[0009] If a field signal is transmitted from an interrogator side according to such a 
configuration, a transponder will come to answer a letter in the reply signal containing 
the magnetic-field-strength data in which the reinforcement of the field signal is shown 
while receiving the field signal of the reinforcement according to distance with each 
antenna formed in the door and trunk of a car. In this case, since the attenuation factor 
of the signal strength to the distance of a field signal is larger than that of an 
electric-wave signal about 10 times, the reinforcement of the field signal which a 
transponder receives comes to differ greatly according to distance with each antenna 
formed in a transponder and a car concerned. 

[0010] Therefore, while an interrogator can judge correctly the size of the distance of the 
each antenna and transponder which were prepared in the car based on the 
magnetic-field- strength data contained in a reply signal from a transponder, it can 
unlock the door or trunk in which the door corresponding to an antenna with the 
shortest distance with a transponder or the lock device of a trunk, i.e., a user, asks for 
unlocking based on this judgment. In this case, since unlocking of a lock device is 
performed only to the door or trunk for which a user asks, security engine performance 
- unnecessary unlocking is not performed to other lock devices, and a locking failure 
can be prevented - does not fall. And since actuation in which a user pushes a specific 
switch in this case is unnecessary, it is user-friendly. 
[0011] 

[Embodiment of the Invention] Hereafter, the 1st example of this invention is explained 
with reference to drawing 1 thru/or drawing 3 . First, the combination of functional 



block shows typically the whole wireless door-lock discharge system configuration to 
drawing 1 . 

[0012] In this drawing 1 , the wireless door-lock discharge system for cars consists of an 
interrogator 12 prepared in the car (refer to drawing 2 ) 11 side, and a transponder 14 
built in where unitization is carried out to the key grip of an ignition key (refer to 
drawing 2 ) 13. 

[0013] First, an interrogator 12 is equipped with three coiled form antennas 15-17 as an 
antenna for field generating, and is constituted. As shown in drawing 2 R> 2, these 
three antennas 15-17 are formed in the door list of a driver's seat and a passenger seat 
[ near the trunk ], and are hereafter called the D antenna 15, the P antenna 16, and T 
type antenna 17 in order of, respectively. In this case, although not illustrated in detail, 
each antennas 15-17 are arranged near each door and the outer handle of a trunk, or 
the key cylinder. 

[0014] Moreover, the interrogator 12 is constituted considering the decision circuit 18 as 
a core. This decision circuit 18 is constituted by the microcomputer, and it has 
memorized the control program for it while it has the function as a controller which 
controls of operation [ of an interrogator 12 / at large ] . 

[0015] The transmission control of the field signal which led each above-mentioned 
antennas 15-17 has composition performed by the decision circuit 18. That is, by 
carrying out change actuation of the switcher 20 for every predetermined time set up 
beforehand, the decision circuit 18 is constituted so that a field signal may be made to 
transmit in order from each antennas 15- 17, while generating a field signal 
intermittently from the field signal generating circuit 19. 

[0016] In this case, as the field signal oscillated from each antennas 15-17 
(transmission) is the same reinforcement, respectively and is shown in drawing 3 , it 
consists of combination of the pulse PI which shows initiation, and the pulse P2 with 
width of face smaller than this pulse PI, and let time delay deltaT from the pulse Pi of a 
pulse P2 be the value of a proper at each antennas 15-17. 

[0017] On the other hand, it is constituted by the decision circuit 18 so that the reply 
signal from a transponder 14 may be inputted through the RF receiving circuit 21. Here, 
the reply signal answered from a transponder 14 is explained with this whole 
transponder 14 configuration. 

[0018] The transponder 14 was constituted considering the control circuit 22 as a core, 
and is equipped with the coiled form receiving dish 23 which receives the field signal 
from the outside. A receiving dish 23 carries out parallel connection of coil 23a and the 
capacitor 23b between signal-line SL and a grand terminal, is constituted between, and 



by carrying out an electromagnetic coupling in the antennas 15-17 for field generating 
of an interrogator 12 and short distance which were established at the car 11 side, for 
example, about 1m, it is constituted so that the field signal from each antennas 15*17 
may be received. [ less than ] 

[0019] Therefore, since each antennas 15*17 are lm or more away and are formed in the 
car 11 side, respectively the receiving dish 23 is constituted so that only the field signal 
from at most two antennas may be received. And a receiving dish ! s 23 reception of the 
field signal from an interrogator 12 inputs the field signal into the Wake rise circuit 24. 
And when the signal level of the inputted field signal exceeds default value, the Wake 
rise circuit 24 outputs a seizing signal to a control circuit 22, and changes it to an active 
state. 

[0020] Moreover, a receiving dish's 23 reception of the field signal from an interrogator 
12 inputs this field signal into the processing circuit 25. And in the processing circuit 25, 
while magnetic-field- strength data deltaB which shows the value corresponding to the 
signal level by which induction is carried out to said receiving dish 23 with a field signal 
is generated, it is constituted so that time delay data deltaT of a pulse P2 to the pulse 
PI which constitutes a field signal may be obtained. 

[0021] Then, magnetic-field-strength data deltaB and time delay data deltaT which 
were obtained in the processing circuit 25 are inputted into a control circuit 22. ID 
identification code deltaA of a proper is beforehand memorized by the corresponding 
ignition key 13, and if said magnetic-field -strength data deltaB and time delay data 
deltaT are inputted, it is constituted by the control circuit 22 so that 
magnetic-field-strength data deltaB may be coded and outputted in order of the frame 
corresponding to time delay deltaT after said ID identification code deltaA in the coding 
circuit 26. 

[0022] That is, magnetic field strength data deltaB is outputted with the 1st data 
output frame which follows ID identification code deltaA when time amount until it 
receives a pulse P2 after a pulse Pi is deltaTl. Magnetic-field- strength data deltaB is 
outputted with the 2nd data output frame which follows ID identification code deltaA 
when time amount until it receives a pulse P2 after a pulse Pi is deltaT2. When time 
amount until it receives a pulse P2 after a pulse Pi is deltaT3, magnetic -field- strength 
data deltaB is outputted with the 3rd data output frame following ID identification code 
deltaA. 

[0023] And the RF sending circuit 27 is constituted so that the RF signal (reply signal) 
modulated based on the output of the coding circuit 26 may be transmitted from the 
reply antenna 28 (reply). 



[0024] On the other hand, in an interrogator 12, if a reply signal is transmitted from the 
reply antenna 28, this reply signal will be incorporated through the receiving dish 29 by 
the side of a car 11 in the RF receiving circuit 21, and will be inputted into the decision 
circuit 18. The same ID identification code deltaA as ID identification code deltaA 
memorized as the object for automobiles concerned in the control circuit 22 by the side 
of an ignition key 13 is memorized in the decision circuit 18. 

[0025] It judges whether the decision circuit 18 decodes a reply signal and its ID 
identification code deltaA beforehand remembered to be ID identification code deltaA 
contained in this reply signal in the decision circuit 18 corresponds. When both are in 
agreement, the decision circuit 18 judges the antenna which transmitted the field signal 
with which reinforcement serves as max among the field signals which the transponder 
14 received based on magnetic-field- strength data deltaB contained in a reply signal, 
and its order of a data frame, and gives the judgment result Sa to the drive circuit 30. 
[0026] In addition, when the magnetic field strength of the direction which shows a 
value large when two or more kinds magnetic-field-strength data deltaB is contained in 
a reply signal in this example is more than predetermined level, When 1 kind of 
magnetic-field- strength data deltaB is contained and the magnetic field strength is 
more than predetermined level, When it is the magnetic field strength of the field signal 
received when a transponder 14 was specifically located in less than about 50cm area 
from an antenna, the decision circuit 18 is constituted so that an antenna may be judged 
from the order of a data frame of the magnetic-field-strength data deltaB. 
[0027] The lock device unlocking command signal Sb for unlocking the door 
corresponding to that antenna or the lock device 31 of a trunk is given by this to the 
electric actuator of the lock device 31, and it is constituted so that the energization drive 
of the electromagnet for lock discharge of this electric actuator may be carried out and 
unlocking actuation of the lock device may be carried out. And in the door list of a 
driver's seat and a passenger seat, if rotation actuation of the outer handle is carried out 
in the condition of having unlocked the lock device 31, the ratchet mechanism holding a 
door and the closing condition of a trunk will separate, and as for a trunk, a door or a 
trunk is wide opened. In addition, if each door and a trunk carry out predetermined 
time progress, without carrying out rotation actuation of the outer handle after 
unlocking a lock device, they will be locked automatically. 

[0028] Now, actuation in case a user approaches a car 11 in an operation of the 
above-mentioned configuration that the door of a driver's seat should be unlocked is 
mentioned as an example, and is explained. In this case, when the user has approached 
the driver's seat from the side side of a car 11 thru/or the front (it sets to drawing 2 and 



is a top thru/or on the left-hand side of a car 11), and when the user has approached the 
driver's seat from the back (setting to drawing 2 the right-hand side side of a car 11 
thru/or upper right side) of a car 11, it divides and explains. 

[0029] First, the field signal is sent to the car 11 side in order from each antennas 15-17. 
That is, while the decision circuit 18 operates the field signal generating circuit 19 
intermittently, the field signal of the same reinforcement which consists of combination 
of a pulse PI and a pulse P2 as shown in drawing 3 is sent from each antennas 15-17 by 
carrying out change actuation of the switcher 20. 

[0030] At this time, time delay deltaT from the pulse PI of the pulse P2 in the field 
signal transmitted from each antennas 15-17 is made into the value of a proper, 
respectively, and, specifically, let the time delay [ in / to deltaT2 / in a time delay / in / to 
deltaT 1 / in the time delay in the field signal of the D antenna 15 / the field signal of the 
P antenna 16 / the field signal of T type antenna 15 ] be deltaT3. Moreover, while a field 
signal is continuously transmitted in order of the D antenna 15, the P antenna 16, and 
T type antenna 17, after the n th field signal is transmitted from each antennas 15-17, 
predetermined time amount is set and the n+lst field signals come to be transmitted, 
[0031] And first, when the user has approached the drivers seat from the side side of a 
car 11 thru/or the front (it sets to drawing 2 and is a top thru/or on the left-hand side of 
a car 11), if a user (ignition key 13) enters in less than about lm area from the D 
antenna 15, the receiving dish 23 of a transponder 14 will receive a field signal by 
carrying out an electromagnetic coupling to the D antenna 15. In a transponder 14, this 
responds by the Wake rise circuit 24 to switch a control circuit 22 to an active state, as 
mentioned above, and magnetic-field- strength data deltaB and the time delay data 
deltaTl corresponding to the field signal from the D antenna 15 are inputted into a 
control circuit 22. 

[0032] In a control circuit 22, after ID identification code deltaA memorized beforehand, 
magnetic-field- strength data deltaB is coded by the coding circuit 26, and is outputted 
to the predetermined timing based on the time delay data deltaTl. And the RF sending 
circuit 27 creates a reply signal based on the output of the coding circuit 26, and 
answers a letter from the reply antenna 28 (transmission). 

[0033] By the way, from the interrogator 12 by the side of a car 11, whenever it carries 
out predetermined time progress in a transponder 14 after a pulse PI is inputted since 
the field signal is transmitted in order through all the antennas 1517 for every 
predetermined time, the reply signal corresponding to the received field signal is 
created. 

[0034] And in the interrogator 12 by the side of a car 11, after receiving the reply signal 



from the above-mentioned transponder 14 through a receiving dish 29 and getting over 
in the RF receiving circuit 27, it decodes in the distinction circuit 18. The distinction 
circuit 18 forbids unlocking of all the lock devices 31, when ID identification code deltaA 
contained in a reply signal is compared with ID identification code deltaA memorized 
beforehand in the distinction circuit 18 and both are not in agreement. 
[0035] Therefore, since it unlocks neither of the lock devices 31 of a car 11 even if the 
user holding the un-proper ignition key whose ID identification code does not 
correspond approaches, the security engine performance to a theft does not fall. 
[0036] When ID identification code deltaA beforehand remembered to be ID 
identification code deltaA contained in a reply signal on the other hand in the 
distinction circuit 18 is in agreement, the distinction circuit 18 judges whether the level 
of magnetic-field- strength data deltaB contained in a reply signal on the strength has 
reached predetermined level. And the level of magnetic-field-strength data deltaB on 
the strength has not reached predetermined level, namely, when a user receives a field 
signal out of less than about 50cm area from the D antenna 15, it waits to end actuation 
and to input the following reply signal. 

[0037] When a user is located in less than about 50cm area from the D antenna 15 and 
the level of magnetic-field- strength data deltaB on the strength has reached 
predetermined level, on the other hand, the distinction circuit 18 Based on the input 
timing of field signal data deltaB of it being transmitted of each antennas 15-17 either, 
or including a field signal in a reply signal, it judges with it being a field signal from the 
D antenna 15, and the judgment result Sa is given to the drive circuit 30. And the drive 
circuit 30 gives the lock discharge command signal Sb of which the lock of the door of a 
driver's seat is canceled based on the judgment result Sa to the electric actuator of the 
lock device 31, and, thereby, unlocking actuation of the lock device 31 of the door of a 
driver's seat is carried out. 

[0038] Next, the case where the user has approached the driver's seat from the back 
(setting to drawing 2 the right-hand side side of a car 11 thru/or upper right side) of a 
car 11 is explained. First, when a user (ignition key 13) is located in less than lm area 
from both the D antenna 15 and T type antenna 17, the receiving antenna 23 of a 
transponder 14 receives a field signal from both by carrying out an electromagnetic 
coupling to the D antenna 15 and T type antenna 17. 

[0039] Thereby, in a transponder 14 side, a reply signal is created based on ID 
identification code deltaA, magnetic-field-strength data deltaB corresponding to the D 
antenna 15, and magnetic-field-strength data deltaB corresponding to T type antenna 
17, and a letter is answered from the reply antenna 28. 



[0040] And in the interrogator 12 by the side of a car 11, it is received through a 
receiving dish 29 and the reply signal from a transponder 14 is decoded in the 
distinction circuit 18. When ID identification code deltaA contained in a reply signal and 
ID identification code deltaA memorized beforehand in the distinction circuit 18 are not 
in agreement at this time, the distinction circuit 18 forbids unlocking of all the lock 
devices 31, as mentioned above. 

[0041] When ID identification code deltaA beforehand remembered to be ID 
identification code deltaA contained in a reply signal on the other hand in the 
distinction circuit 18 is in agreement, the distinction circuit 18 judges whether the level 
of the direction which shows a large value among magnetic -field- strength data deltaB 
contained in a reply signal on the strength has reached predetermined level. In this case, 
a user gets down from both the D antenna 15 and T type antenna 17 to the location 
(namely, less than about lm) which receives a field signal, and if it puts in another way, 
either the D antenna 15 and T type antenna 17 are not located in less than about 50cm 
area. Therefore, since all level of magnetic -field- strength data deltaB corresponding to 
the field signal from both the antennas 15 and 17 on the strength has reached 
predetermined level, actuation will be ended and it will wait for the following reply 
signal. 

[0042] And since it is not located in less than about lm area from T type antenna 17 in 
this case when a user approaches a driver's seat and is located in less than about 50cm 
area from the D antenna 15, as for the receiving dish 23 of a transponder 14, only the 
field signal from the D antenna 15 is received. Then, based on ID identification code 
deltaA and magnetic-field-strength data deltaB corresponding to the field signal from 
the D antenna 15, a transponder 14 creates a reply signal and answers a letter. 
Consequently, it unlocks the lock device 31 of the door of a driver's seat similarly with 
having mentioned above. 

[0043] In addition, since it will be automatically locked here if predetermined time 
progress is carried out without carrying out rotation actuation of the outer handle even 
if it may unlock the door and trunk of a passenger seat for which a user does not ask 
even if, although the actuation in the case of unlocking only the door of a driver's seat 
was explained when a user asks for unlocking of the door of a driver's seat, it excels in 
the field of security. 

[0044] According to this example of such a configuration, antennas 15-17 are formed an 
outer handle or near a key cylinder a trunk at the door list of the driver's seat of a car 11, 
and a passenger seat, respectively. When a transponder 14 is located in less than about 
lm area from these antennas 15- 17 While transmitting the reply signal which the 



transponder 14 received the field signal of the reinforcement according to the distance 
from each antennas 15-17, created magnetic-field- strength data deltaB, and contained 
this magnetic-field- strength data deltaB An interrogator 12 is based on 
magnetic-field-strength data deltaB contained in the reply signal answered from a 
transponder 14. Since it constituted so that an antenna with the shortest distance with 
a transponder 14 might be judged correctly and only the door or trunk corresponding to 
this antenna for which a user asks might be unlocked Since unnecessary lock discharge 
is not performed unlike the case where all lock devices are unlocked, security engine 
performance ■■ a locking failure can be prevented - improves. 

[0045] And since it constituted so that it might unlock the door-lock device 31 when a 
transponder 14 received the field signal from a car 11 side and a transponder 14 was 
located in less than about 50cm area from the D antenna 15, the door at which a user 
asks for lock discharge can be judged correctly and it can prevent unlocking the lock 
device 31 carelessly. 

[0046] And without carrying out actuation of pushing a specific switch, since it unlocks 
the lock device 31 only by approaching a car 11, a user's user-friendliness improves. 
Moreover, since an interrogator 12 will receive the reply signal (electric-wave signal) 
from a transponder 14 for a short distance comparatively, it can lessen effect of noises, 
such as a communication link electric wave over a reply signal, as much as possible. 
[0047] Drawing 4 shows the 2nd example of this invention, and explains a different 
place from the 1st example. That is, in the interrogator 12, the field signal from each 
antennas 15- 17 for field generating consists of this examples so that predetermined 
spacing may be set and it may be transmitted intermittently. And in this example, as a 
field signal is shown in drawing 4 , it is transmitted in order of the D antenna 15, the P 
antenna 16, and T type antenna 17, and each field signal is the same reinforcement, and 
consists of single pulses P3. 

[0048] On the other hand, whenever it receives a field signal from an interrogator 12, a 
transponder 14 generates the reply signal containing ID identification code deltaA 
beforehand remembered to be magnetic-field- strength data deltaB about the field signal 
in the control circuit 22, and it is constituted so that a letter may be answered from the 
reply antenna 28. 

[0049] And in the interrogator 12 by the side of a car 11, it distinguishes whether the 
reinforcement of the field signal which received the reply signal from a transponder 14, 
and the transponder 14 received based on magnetic-field-strength data deltaB when 
both were in agreement, while comparing ID identification code deltaA contained in the 
reply signal with ID identification code deltaA memorized beforehand in the distinction 



circuit 18 has reached predetermined level on the strength. 

[0050] It is constituted so that the reply signal from a transponder 14 may be received, 
by the time it transmits the following field signal, after an interrogator 12 transmits a 
field signal at this time. Thereby, an interrogator 12 can identify whether the reply 
signal from a transponder 14 is a thing corresponding to the field signal from which 
antennas 15-17. Therefore, also in this example, the same operation effectiveness as the 
1st example of the above can be acquired. 

[0051] In addition, expansion or modification which it is not limited to the 
above-mentioned example and described below is possible for this invention. The reply 
signal from a transponder 14 is good also as not only an electric-wave signal but a field 
signal, or a lightwave signal. Moreover, although the receiving dish 23 and the reply 
antenna 28 were separately formed in the transponder 14, respectively, it is good also as 
the same antenna. 
[0052] 

[Effect of the Invention] When a field signal is transmitted from an interrogator side 
according to the wireless door-lock discharge system for cars of this invention so that 
clearly from the above explanation, a transponder While answering a letter in the reply 
signal containing the magnetic-field-strength data in which the field signal of the 
reinforcement according to distance with each antenna formed in the door and trunk of 
a car is received, and the reinforcement of the field signal is shown Since the 
interrogator unlocked only the door corresponding to an antenna with the shortest 
distance with a transponder, or the door-lock device of a trunk based on the 
magnetic-field- strength data contained in the received reply signal Security engine 
performance - unnecessary unlocking of a lock device is not performed and a locking 
failure can be prevented - improves. And since actuation in which a user pushes a 
specific switch in this case is unnecessary, the outstanding effectiveness that 
user-friendliness can be improved is done so. 



[Translation done.] 
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ISB9i©#«lfcHlt9n 
[0 0 0 1 ] 

[0 0 0 2] 

[«£#©&W] g»#3?©¥ffi©h*7©Py;7««£» 

«rr*ps. *©«a^-**-?LK:ssL&*fcttftfcrfc 

[0 0 0 3] £©.k"3fc*|j*©«£, *j^#Jt*3V^T« 
t , 6 S ***ff]T*l*Bi.l:3 - K S"&A>««ift 

te^jwangan*. -rst, *Nft©M«mfett. 7> 

7-:J-*>S±E**flMt£5«U ^©tilllBfC^Sft 

TUSfrS^lMHIWU -»l/TH**£fctt, K7o 

[0 0 04] 40 
■C36W* t **U«t3tr*ill«] C1©<J;5& I 7^-VU'X 
h'TO'^iH^rAH 9#. 2tff$^ ■=>©{§#£ 

[0 0 0 5] »IEfl!©l«7©Dv/^««l 

£fi¥&-f3#t/£©*§£, «[ffl#a«3&^flS©F7-*>h5> 



[0 0 0 6] ^Z\T\ &fcffi%.tf$]¥i$<D\!7%.Zfb7 
S3SMHliffT»ttb#*7-f"\'UXl«7nyi7ff|»Sr^ 

[0 0 0 7] *fB^±E*«K:«*TfcSnfct>© 
T, -€-©SWtt. *P3©l*7&tf ^^©■S'fcttfll* 

*. 

[0 0 0 8] 

[*«*#»-$■*&»©*&] *%w<Di£ffim t 7'< j ri' 

7. F7D7?Hly7fAlt *ffi©K7Rtf 
©ifi«K*-*»l6L,Ti9Hte.nfc«»»±ffl7>7-^-* 

«*., a«a*»*ffl7>^^-36»6ra-»«o«w«^. 

sai«r*KW«t. ME«JMB£fl!7->7-?-'fcififlai 

■c««is^-r *smffl 7 >rtsiASKSfflffl7>T 
ra»jrai«"r**«F«ts**b, wiB«iaisgtt, gft 

fc4«JMI***«Ufc**MS£ffl7>5 i ^&«WU 
SR«#5B£ffl 7 K 7* h7>9 

[0 0 0 9] d©J:3 7i«figicj:ti«, KN«Mfr5tt 
* Sftfc'#7 >x^£©K$tt~J&i;;fc&&©fiB# 

mnzgrn-tztrnzs -troawflra©*****-** 

««*©*n«fc«3fcl 0«gflyc*lr»fc». **»*«s 
«-r*«#«^©3ft*J&*. SS^*S£*WifcRW-5*i 
fc&7>x^£©EliK:£i;T**<Jte:3«fc-3K& 

[0 0 1 0] ftrjT, ffRSBtt. J6S«*»&©iHWJ 

tttn^iB^ssf-? \zm^x^m\zm» s nfc 
«-7>T-±i**«i©reiB©*/hSiEfllK:*il«f<5c: 

£*«TS-5i#fc, i©«3efc»^»T. JSfirS^OE 
*#*t>«V>7>7VJ-»;:*fJ6Lfc K7*«r»tth7>f © 
nv^ttMH. BP*), «ffl***<***»fa , r*K7*V»tt 
b7>?£<StrT5;i<h#T£-5. £©»£, n?Ji 
$©«?&«. ««#*»Hfa"r*F7*V»Hh7>d/k:*l' 
bT©*ff^n^©T, «©□? 
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[0011] 

[0 0 1 2] C1CO01 CiSHT, *Hffl'7-1'-V'l'7. io 

enfcftiaisi 2 1, ^f^'r/a^- (i2#i) 
[ooi3] sr. M812H m^^mry^ 

£LT 3 m<D3-f )Utt<DT >v^j- 1 5~1 7 AT fit 
jSSnTViS. ifte.3fi<D7>rtl 5~1 7(1 E 

M\ZD7 >t1- 1 5. P7>ftl6, T7>ftl7 20 

tl5~l 7\t&} t 7RZfh7>i?(D7<y?/\> 

[0014] Sfc. «H3gf 1 2 fi, «IKrlElK( 1 8 *«f 16 
itTl^ntV^. £<Z>WWrlHH»l 8H, «^.tfv 

So 

[0 0 1 5] ±&&7>7"1-1 5~1 7 ^ffiUfcflSIMI 30 
oTl»5. BP*. *U»f@»l 8«. BJMHHB£lsIttl 

tlCit). #T>t-± 1 5~1 7*ve,JK|^m^SrflS^2l 
[0 0 16] g-T>x^- 1 5~ 1 7*>P)fg« 

i^tlt^O, /^WP 2®/W*P l^e>©gnB# 
raAT*!, &7>y-fl 5~1 7 KHW »ffi££trC<^ 

So 

[0 0 17] 8 Cite . Jfc^gi 1 4*»6 

<DiHHt^a*SSH«3«EH»2 1 S*l/TA*4*l«'J: 

r*. 

[0 0 1 8] (SflFSl 4«, im»l3K2 2Sfi6tbT 



4 

;U2 3 a&tfa>x>-y-2 3 b *M5ll*l*bT*lJ«*n 

fflT>x^l 5~1 7iifilE«, 0«Atfttlm£Jlrt£T 
U»^t4Ctl:J;0#7>ftl 5~1 7^6©« 

[0 0 19] tot, *iB5l l«C*HT47>ftl 
5~17#, lm^BftT^tetlT^ 

*iffl7>rt2 3tt#<tt>2«©7>ft*»6 

T. S«ffl7>x^-2 3ft*RN»l 2j&>S©«JMI*I£ 

*J:®tjfct*H«WlHl»2 2CiEttfl#Sffl*bTflB 
[0 0 2 0] g«ffl7>T-^"2 3*tRIBISl 2*» 

&©«iMt*i£S<rrs£. ■i©a»e*fi«iaEii62 

5fc*V>T«, a^f^t'±0*9IB§fflffiT>x^-2 3 

XP 1 CMtSMikXP 2(Djin»$K5 ; -^ ATjJ*#6 

[0 0 2 1 ] ||V»T, &9lsltt2 5l3T»&nfc*»» 

Kx-^ABR^'ign^ra^-^ ATH $fliPm&2 2 
teAa3tt*,k'5l;:fc:3Tt>*. JW»@»2 2Htt, *f 
JSTS-f if-v^a >*-l 3HHW© I 

otam^wx-^AT^A^snst, n-h*^tHif§2 

6CTME I DiS»j3-h*AAlrggttTjltlR#KATtC 
*f & b 1t y V - A ItlMSr- 9 A B £ 3 - h* ft L 

[0 0 2 2] OSO, P 1 \zm?T/VU7> P 2 

§<tr -5 S TO^M** A T 1 T* o fc £ # tt I D SfcgiJ 3 
-KAA»C«< lllIBOy-^ai*7U-AT«*3iJ* 
f-^ABJtli^l/, /W*P 1 (C^ttT/NVPX P 2 5r 
Sfltt4f?«5^IBIiJ»AT2'P*ofciSttI DWJ3 
-KAAtCi^< 2@BOr-i'ffl*7l'-A , pa*aiE 
5*-^AB-*Ul*b, ^;i/7.P 1 \zmHXn)V7, P. 2 Sr 

*«r-5*-e©«HB*«A t 3 xh-otzt^ i Disgijn 
x— ^ AB^as^r^o 

[0 0 2 3] fbt. ffil^&3ifSlHl!S2 7tt, 

zmmm7>7-7-2 8frt>mm (mm) -rz&siz 

[0 0 2 4] ^ntr*fLT. fin« 1 2 fl&UTH. jl 
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mmn\tMm \ im<D%t5m7>T±2 szfrVT&m 

^r/3>*-l 3lO*HI0tt2 2CEtsnfcI 

DMsijn-KAAtrai; i D»gij3-f«AA«»jE*an 

[0 0 2 5] ¥tf0rl§l& 1 8 ti, igflTftflSflftt IT, K 

jgfiff^K-aim-S I Dtt»j3-KAAt : PJe>!W»r@» 
1 8HE«SnT^* I DKSJn-FAAtai-aLT 

7>5^-*W£U *©fflj£tt*S a&K»@»3 OK 
[0 0 2 6] **jfifiiK:-ii^TH, ilfifi^iriiifc 

e>s$j5 ocmartoxu7i*iK:ffiii-r«t*K*«ufca 

JMB^©«JHIST»*<h*,' W»tIhF» 1 8 

A B <D=t-^ -7 V— AMfr <3 7 ^'r-^-SfUWr 

[0 0 2 7] iflfCfcO, ^<£7>x^£*h£bfcF7 
*Wih7>*©-ny*#H*3 lSDffttifcftOn? 
*««tf*l» < frflMJSbjS*n«.y*ttlJ|3 iro«»7i7^ 

OHTttftN^^H nyj?||i3 1i«*IISnft 
7>fOH««»6«ifttS 7 7fliwnx h* 7^ 
7Rtfh7>?te, nyiy|M(|At/!MfeSnfc», 7^9 

[0 0 2 8] ST, ±fBfitfifc©ffUB£, ffiffl^jS^ 
tWCfctfTKWf*. ^©i^, 1<D 40 

*- ■ 

[0 0 2 9] S"f, *M1 HMKfc^Ttt, ^7>7-i- 

15-1 7 3^sa#fi^)Hfcas«stiTv»s. bps, 

fjtfrlsIB 1 8 tt, f&#m*ffg±[H)!S 1 9 SM^MKIMP 
0, #7>rtl5~17*S. 03 (C^-T.fc'P^, ^ so 



[0 0 3 0] Z<Dt£, &T>7-±'1 5 — 1 7*»63lfi 
SftS^I'Ml^Kfett-S/^UT.P 2©/'?;k*P 1^5><D 

annsim a t m&om t £ nx* o . Attn c 

1 fc. P 7>f"t- 1 6 ©«5MH*tr^tt*iin«PIBltt A 
T2t3, T7> ; ri-1 5<D&Rmmz&tfZ>mtll%ffl\it 
AT 3 £2*1X^3. D7>ftl 
5, P7>ftl6, T7>x^-l'7ro«Hf'*ttfl9f3SI 
fl«ft4i:*l:, S7>ftl'5-17^'6nBi©i 
ff«^**5l«*tlfc«»i»fSOl^lKI**V»Tn + 1 [HIS 

[0 0 3 1 ] tbT, ffflt^ffil l©8W*|fc^Lltt 

# (12 2 ir&UT, $11 1 <D±{M&UL£ffliJ) #"=>3S 

1 3) *!D7>ftl 5*^«Jlm£JlrtroxU7 
l*HCA3£. «§§§1 4(D^mm7>^i-2 3(1D7> 

\zVx.-1 27v7®'&2 4\z&r)UWm } &2 2«tflgSMK 

A T 1 «ffMfg|3tt2 2 KA^S*!*. 
[0 0 3 2] (Mf|gl&2 2l:*t>Ttt, ^JfrffittSftT 
V>3 I DSSgiJn— KAAf'StttTiSn^ra^-^AT 1 

mm) -rzo 

[0 0 3 3] tu^T, *M1 HWOjtffiSl 2#"=> 
»i. ft«fl«l:tT07>ftl 5~1 7£^LT^ 

[0 0 3 4] -5-bT, 1 #J©f?P*12§ 1 2fCl*5^T 

tt, ±IB)S^ : iil 4*»6©iEfifi^*5ieffl7>x^-2 
9^^bTSftb, KHiR*fllig»2 7fCT*«bfc 

«I9J@»l"8lrT»tt-r-5. WS'JUJKl 8fi, 
{f^H^StlS I DIRM^-KAAt, WPJ9J0»1 
8KE*SnTlr»« I HAAttltRL, R 

[0 0 3 5] foT, I DHWJu-FJ&l-HRLfclr^ai 

xfe. *si i ©^-rn© p-yi7^« 3 1 *>s?i£sn& 
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[0 0 3 6] ilfifl^t^SftS I D«H»Ja-h* 

AA^&WSiJE&l 8fcieifc£ttT^S I DfiSg'Ja- 
KAA£fl*-SLfc«£fcfi. WSJHISl 8tt, ilftff 

— ^ ABOKff U^U^BfSU^Wf'^L/Tt^Vi, BP 
ftffll^D7>ftl 5*6$ 5 0cm£JU*3©xU 7 
^-Ci8#fi*t£g{lbfc<i:*i;:te, »#£*$7bT#<£> 

[0 0 3 7] dtlHttbT, ^f*SD7>rtl 5* 10 
6#J5 Ocmiy.l*l»x'J 7 litres U ®#SSr-?A 
B ©Sgl/^ft l^UHrit LT^ ¥UB'J[hI 
'»l'8tt. «£?Mi^**&7>7^1 5-1 7 OS SOU 

D7>rtl 5*6cD^Mi^T&3£¥iJ;£U 

SS a £fKI!j|H]S§ 3 0 t^AS, f LT, ^Kj[h]&3 0 

fcT&nyi7MVbf&fim*iS bin? ?^fit3 1 co*» 

y*«*3 1 3 ft*. 

[0 0 3 8] ttffl#***IS 1 1 (0 2 fris 

•r/3>+-13) *?, D7>ftl5<!:T7>ftl 
'7<DWftfr*> lm£tl*lOXiJ7F f 3trfi[S1--5t^tt. JE& 
§S14CSM7>rt2 3H D7>ftl 

[0 0 3 9] ;LftK«fcD, 4«fciS^-Ctt, 1 30 

DHJM3-FAA. D7>ftl5l:Mt5lSfM 

8*6iifi£ft3o 

[0040] -t-b-c. *pji lMonmasi 2K*tvr 

'tt. ««S 14^6 <0iHH§*J#*8«JB 7>ft29^ 
tf-LTgfiStU fl»J@ttl 8fcT*rat<*ft«. C©i 
iEW*fcS*ft*I-D||9J3->*AA£, ^>¥IJ 
&JI181 8 {CfBtftSftT^S I Dg&S'Ja- HiAt*s- 

fflflJBK 1 8 tt, ±j£Lfc«k' 1 5fc£ 40 

[0 0 4 1 ] igfWlfi#*ft3 I DHKS1J3- K 
AAt^**iJS'J[Hl!Sl 8 HiaUtSftT^* I Dsggija- 
FAAt*«HRbfcl^:tt. W»JIhI»18H. ilfifl 

S. *6ltHD7>ftl5StfT7>ft 

if1-ntfD7>rti 5RtfT7>f 
:M 7<Dl^-rft*6*>i®5 0cm&l*3£>X'J TrtlZ&Sb so 



ft^T, 17>ftl 5, 1 7*»e>©«JMg*te 
WSi^Sr-^ A B <D&g U^Mi^Tft *>Br 
SU^H:Il/T^a^fcft, »f££i&7bT;fcCDjI{f 

[0 0 4 2] *LT, «Effl#*«aKfl5Cifi#ViTD7> 
7-T1 5*6*5 5 0cm£tl*3OxU7rtf:<t«-r*t*, 
:ci&liT7>ftl 7*»6*5llm£Jlrt©XU7l*3t 
fcMfcHU&^OT, 4®§||ffl7>ft2 3 

tt, D7>ftl 5*6©fiBIM5*t<D#-££{rr5. f 
■St, (SMHH I T>W*$\1— h'AA, . D7>rt 

^^TjgffM^^^fiJcbTMff-r^. ±h*l 
t mm\zmmm<D h* 7© a v zmm 3 1 ft& 

©Tab -5. 

[0 0 4 3] ttfflf^Ifi^H?®* 

n^*^.co«j^(roviTittHj b£*\ it t.z&mmififfi 

iDi^llfg® K7^h7>?**#t£3ft-5;:i:**3o 

— CQHTfSft'Tt^-5. 
[0 0 4 4] £©±"5ft*J*©**MWt«k*ltf, *f3o 

1 i©aeffi43«kofaj^ffiroH7afiiKK h5>^©7"5 

FJl^fcfcM 1 — v U >^Wififc** 7>x^ 1 5 
~17£t3:tt. £ft67>x:M 5~1 7*6$ lmH 
rtrox'j 7rttcjt£;#i§ 1 4*{4M-f3<i:£t^ JS§#§1 

4ii#7>fti 5~ 1 7 fr*><Dm.M\zfovt£&m<Dm 

in^i^gT-^ABtl^^T, JS¥S§1 4£(D 

[0 0 4 5] b* fc, JS^g 1 4 1 1 ffltt* S£>fiB 

HL«^**«t/TB.O«*»l 4iiD7>ftl 5*6 
19 5 0cmJ^rt(DXU7F fc 3^{igT^t^(r h*7n>y^tg 
• » 3 1 ««*ftSn4J:5 H*J*l/fcOT, 

[0 0 4 6] -5-bT, ttffl#tt»€©^'f >y^&lf-T^ 

s§ 1 2 fa, it^WifiSEife^^ 1 4j&>&©ig<w» 
1 5itt^o y < x©f sss^^s < 1 5 ^ t ^ 
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[0 0 4 7] H4H*5BWO»2^1S«l**f t>OT* 
5~i 7a*&ro«5MI##*. JJfj£©HMS*v>TM$cW 
•15, P7>Ttl6, T7>ftl KDMizmmZ 
[0 0 4 8] JIftKttbT, JfcSSl 4tt, KIBHBl 2 io 

7 >x± 2 8 iHf-r -a «t 3 izmfcz nt u 

[0 0 4 9] ^LT, $R1 lfiJ©«W«l 2K43HT 

#8f»i 4*»e>©ig«ra***s«u ^©siftm^ 

C^*n* I DW5U3-H A At, ^J6flgiJlHl?Sl 8fc 
E*StlT^4 I DfiSU^ - H A A <h StfcUf 4 

fc*-^*. J£§§§1 4#§{f Ufc«|HI--*§G>jftgjWJrJ£ 20 

[0 0 5 0] not*, JtNS12tt, BIM3**Sa&« 

4^6©iB«flt^SSfi-r*J:5fc«|j*snT^*. -H 

(^-ftl<7)7>x:M 5~1 7d>£<Z)fiBIMI^WtfJfcT5 
t)OTab-5*^aH»J-f ^^t^T^-S. lot, 

[0 0 5 1 ] #»9Itt±ISbfc*iSW;:ISje<£ft* 30 



70 

\Z&^T\t%Hf%T>7-i-2 3 ijgmffl7>T-^-2 8 t 
[0 0 5 2] 

-*££t*lr*T, *Sgf§£©IE«i#«t>S^7>'r:Hr 
ttJfc b Tz h* 7 * 4 U h 7 > ? © K 7 O y 9 mffi<D?>- £ 

[H®©«¥fcK9i] 

[01] *«w<o£i**«s*-r"b©T. ^rii 
[02] *Wfil|l'd3tt*7>x^-05EBi'f ^— y v-a 
[0 3] jm»a*S©«»fi*©«*Hft»0Rtf*5MB 

[04] *^©I2^J^ti3faS@ 

[flF^©«9J] 

B«K lltt*P5, 12tt«ffl«. 14tt«*S, 15 

aD7>ft m^^mry^-r) . i6HP7>f 

^- mRfZ±m7>Ti-) \ 1 7UT7>Tt 
^.mT>7-r) . 2 3teg«ffl7>^:K 3 1 tiny* 



[01] 
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